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(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct a branch of 
light and an amplification of the light by a single 
semiconductor optical amplifier to miniaturize a 
device and at the same time, to enlarge a gain region 
per single semiconductor optical amplifier to contrive 
an increase in the output of the device. 
SOLUTION: Input light IN entered into a 
semiconductor optical amplifier 101 from the outside 
is amplified at a gain region 2 to reach the right end ^ 
of an amplifier body 1a. One part of the light is 
transmitted a coating layer 3M and is turned into 
output light OUT, the which is emitted to the outside 
of the amplifier 101, but one part of the light OUT is 
reflected to pass through a gain region 2 of a path 

different from that of the region 2, where the light IN is subjected to amplification to the left 
end of the body la, and is amplified. 
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* NOTICES ♦ 

JPO and INPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the semi-conductor optical amplifier characterize by to be the semi-conductor optical 
amplifier which established the semiconductor laser structure had the gain field which give gain 
fi-om the outside to light , and for the coating layer which have a desired reflection factor to be 
prepare in the extemal surface of the body of a semi-conductor optical amplifier , to make a part 
penetrate while reflect the light inputted and amplified fi*om the outside inside in the above- 
mentioned coating layer of the internal end face of the above-mentioned body of a semi-conductor 
optical amplifier , and to make outgoing radiation carry out outside . 

[Claim 2] The semi-conductor optical amplifier according to claim 1 characterized by the above- 
mentioned gain field consisting of a thing of the V character mold which goes back and forth 
between the both-ends sides of the above-mentioned body of a semi-conductor optical amplifier. 
[Claim 3] The semi-conductor optical amplifier according to claim 1 characterized by the above- 
mentioned gain field consisting of a thing of the winding path mold which carries out the multiple- 
times round trip of between the both-ends sides of the above-mentioned body of a semi-conductor 
optical amplifier. 

[Claim 4] The semi-conductor optical amplifier according to claim 3 characterized by carrying out 
outgoing radiation of the light fi-om both-sides side of the both-ends side of the above-mentioned 
body of a semi-conductor optical amplifier. 

[Claim 5] The semi-conductor optical amplifier according to claim 3 characterized by carrying out 
outgoing radiation of the light fi-om the one side side of the both-ends side of the above-mentioned 
body of a semi-conductor optical amplifier. 

[Claim 6] The semi-conductor optical amplifier according to claim I characterized by for the above- 
mentioned body of a semi-conductor optical amplifier consisting of a rectangle-like thing, and the 
above-mentioned gain field consisting of a thing of the shape of a rectangle reflected in order in the 
side where the above-mentioned body of a semi-conductor optical amplifier adjoins. 
[Claim 7] The semi-conductor optical amplifier according to claim 6 characterized by carrying out 
outgoing radiation of the light fi*om a field three of the above-mentioned bodies of a semi-conductor 
optical amplifier side. 

[Claim 8] The semi-conductor optical amplifier according to claim 6 characterized by carrying out 
outgoing radiation of the light fi-om a field four of the above-mentioned bodies of a semi-conductor 
optical ampUfier side. 

[Claim 9] The semi-conductor optical amplifier according to claim 1 characterized by having fiirther 
the temperature adjustment device which the above-mentioned reflection and **** are performed in 
two or more parts of the above-mentioned semi-conductor optical amplifier, respectively, and 
performs the temperature control of the above-mentioned semi-conductor optical amplifier in order 
to arrange the phase of the light by which outgoing radiation was carried out to the above-mentioned 
semi-conductor optical amplifier exterior. 

[Claim 10] The semi-conductor optical amplifier according to claim 1 characterized by being formed 
so that it may have the tee by which the above-mentioned body of a semi-conductor optical amplifier 
and the coating layer of the extemal surface reflect light in an inside 2-way and the above-mentioned 
gain field may branch according to this. 

[Claim 11] The semi-conductor optical amplifier according to claim 10 characterized by the above- 
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mentioned tee consisting of a convex type tee projected in the V character mold inside. 
[Claim 12] The semi-conductor optical amplifier according to claim 10 characterized by the above- 
mentioned tee consisting of a concave tee projected in the V character mold outside. 
[Claim 13] The semi-conductor optical amplifier according to claim 1 characterized by for the end 
face of the above-mentioned semi-conductor optical amplifier having the field where reflection 
factors differ, respectively, reflecting a part of ampHfied light, and penetrating a part. 
[Claim 14] The semi-conductor optical amplifier according to claim 13 characterized by coming to 
prepare two or more coating layers which have a reflection factor which is different on the external 
surface of the above-mentioned body of a semi-conductor optical amplifier. 

[Claim 15] The semi-conductor optical amplifier according to claim 13 characterized by becoming 
by the coating layer prepared in the external surface of the above-mentioned body of a semi- 
conductor optical amplifier, and the mirror partially prepared in the outside. 

[Claim 16] The semi-conductor optical amplifier according to claim 1 to 15 characterized by having 
made the above-mentioned gain field into the shape of a taper which spreads along the travelling 
direction of light, and fixing gain along the above-mentioned gain field. 

[Claim 17] The semi-conductor optical amplifier according to claim 1 characterized by preparing 
combining the semiconductor laser component as a generation source of the light which carries out 
incidence to the above-mentioned semi-conductor optical amplifier on a single component. 
[Claim 18] the oscillation section which generates light, and the amplifier which gives and amplifies 
gain in the light generated by this — since ~ the semi-conductor optical amplifier characterized by 
becoming. 

[Claim 19] The semi-conductor optical ampUfier according to claim 18 with which the above- 
mentioned oscillation section which prepares a grating in a part of gain field, and sends light to a 
desired location, and the above-mentioned amplifier which established the gain field in the travelling 
direction of the sent light are characterized by being formed as a single component. 
[Claim 20] The semi-conductor optical amplifier according to claim 18 characterized by carrying 
these which consist of an oscillation component which prepared the grating so that the above- 
mentioned oscillation section may carry out outgoing radiation of the light to a necessary location, 
and consist of an amplifier with the gain field whose above-mentioned amplifier corresponded with 
the location of the light by which outgoing radiation was carried out on one base. 
[Claim 21] The semi-conductor optical amplifier according to claim 20 characterized by having 
inserted the transparent insulator optically and attaching the electric partition between both sides 
between the above-mentioned oscillation component and an amplifier. 

[Claim 22] The semi-conductor optical amplifier with which a reflection factor is characterized by 
preparing the coating layer near 0% at the side which carries out incidence of the light so that the 
incidence of the light can be carried out to the gain field in which the grating of a field luminescence 
semiconductor laser component was formed from the exterior. 

[Claim 23] The semi-conductor optical amplifier according to claim 22 characterized by adjusting 
the die length of the field which attaches the grating of the gain field of the above-mentioned field 
luminescence semiconductor laser component, and adjusting the luminous intensity outputted, 
[Claim 24] The semi-conductor optical amplifier according to claim 22 or 23 characterized by 
preparing fiuther the reflective section which reflects the light which passed through the above- 
mentioned gain field in the same direction as the outgoing radiation light deflected by the above- 
mentioned grating. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semi-conductor optical amplifier of the 
progressive wave mold used mainly as optical communication, optical application measurement, the 
light source for optical information processing, and the light source for solid-state-laser excitation. 
[0002] 

[Description of the Prior Art] drawing 20 be the sectional view show the configuration of the semi- 
conductor optical amplifier which have the general conventional semiconductor laser structure , and 
the gain field where a semi-conductor optical amplifier and 1 give the body of a semi-conductor 
optical ampHfier (it consider as the body of amplifier below ) firom the outside to the input light IN , 
and , as for 2 , 100 give gain , the coating layer which make small the reflection factor by which 
coating of the 3L be carry out to the extemal surface of the body 1 of amplifier as much as possible , 
and OUT be the output light by which outgoing radiation be carry out to the exterior of the semi- 
conductor optical amplifier 1 00 in drawing . 

[0003] Next, actuation is explained. If the input light IN fi-om the outside passes through the gain 
field 2 within the body 1 of amplifier, the light fi-om the outside will acquire gain and will be 
amplified. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional semi-conductor optical amplifier 
constituted as mentioned above, in the case of the communication link which light is branched and 
spreads the same information in two or more circuits since it was only amplifying etc., since 
magnification and branching of light were performed with the respectively separate component, the 
whole equipment was large. Moreover, when light by which wavelength control was carried out was 
high-power-ized using a semi-conductor optical amplifier, there was a limit in enlarging one gain 
field of a single semi-conductor optical amplifier, and the limitation was in the output obtained. 
[0005] It aims at obtaining the semi-conductor optical amplifier which can generate high power by 
this invention having been made in order to cancel the above technical problems, and it being able to 
perform both branching of light, and magnification, and making large all the gain fields of a single 
semi-conductor optical amplifier. 
[0006] 

[Means for Solving the Problem] An example is taken by the above-mentioned purpose. Invention of 
the 1st of this invention It is the semi-conductor optical ampUfier which estabhshed the 
semiconductor laser structure of having the gain field which gives gain fi-om the outside to light. 
While reflecting the light which the coating layer which has a desired reflection factor was prepared 
in the extemal surface of the body of a semi-conductor optical amplifier, and was inputted and 
amplified fi-om the outside inside in the above-mentioned coating layer of the intemal end face of the 
above-mentioned body of a semi-conductor optical amplifier It is in the semi-conductor optical 
amplifier characterized by making a part penetrate and making outgoing radiation carry out outside. 
[0007] The semi-conductor optical amplifier according to claim 1 characterized by the above- 
mentioned gain field consisting of a thing of the V character mold which goes back and forth 
between the both-ends sides of the above-mentioned body of a semi-conductor optical amplifier has 
invention of the 2nd of this invention. 
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[0008] The semi-conductor optical amplifier according to claim 1 characterized by the above- 
mentioned gain field consisting of a thing of the winding path mold which carries out the multiple- 
times round trip of between the both-ends sides of the above-mentioned body of a semi-conductor 
optical amplifier has invention of the 3rd of this invention. 

[0009] The semi-conductor optical amplifier according to claim 3 characterized by carrying out 
outgoing radiation of the light fi-om both-sides side of the both-ends side of the above-mentioned 
body of a semi-conductor optical amplifier has invention of the 4th of this invention. 
[0010] The semi-conductor optical amplifier according to claim 3 characterized by carrying out 
outgoing radiation of the light firom the one side side of the both-ends side of the above-mentioned 
body of a semi-conductor optical amplifier has invention of the 5th of this invention. 
[001 1] The semi-conductor optical amplifier according to claim 1 characterized by for the above- 
mentioned body of a semi-conductor optical amplifier consisting of a rectangle-Hke thing, and the 
above-mentioned gain field consisting of a thing of the shape of a rectangle reflected in order in the 
side where the above-mentioned body of a semi-conductor optical amplifier adjoins has invention of 
the 6th of this invention. 

[0012] The semi-conductor optical amplifier according to claim 6 characterized by carrying out 
outgoing radiation of the light firom a field three of the above-mentioned bodies of a semi-conductor 
optical amplifier side has invention of the 7th of this invention. 

[0013] The semi-conductor optical amplifier according to claim 6 characterized by carrying out 
outgoing radiation of the light fi-om a field four of the above-mentioned bodies of a semi-conductor 
optical amplifier side has invention of the 8th of this invention. 

[0014] The above-mentioned reflection and **** are performed in two or more parts of the above- 
mentioned semi-conductor optical amplifier, respectively, and in order to arrange the phase of the 
light by which outgoing radiation was carried out to the above-mentioned semi-conductor optical 
amplifier exterior, the semi-conductor optical amplifier according to claim 1 characterized by having 
fiorther the temperature adjustment device which performs the temperature control of the above- 
mentioned semi-conductor optical amplifier has invention of the 9th of this invention. 
[0015] Invention of the 10th of this invention has the tee by which the above-mentioned body of a 
semi-conductor optical amplifier and the coating layer of that extemal surface reflect light in an 
inside 2-way, and is in the semi-conductor optical amplifier according to claim 1 characterized by 
being formed so that the above-mentioned gain field may branch according to this. 
[0016] Invention of the 1 1th of this invention has the above-mentioned tee in the semi-conductor 
optical amplifier according to claim 10 characterized by consisting of a convex type tee projected in 
the V character mold inside. 

[0017] Invention of the 12th of this invention has the above-mentioned tee in the semi-conductor 
optical amplifier according to claim 10 characterized by consisting of a concave tee projected in the 
V character mold outside. 

[0018] Invention of the 13th of this invention has the end face of the above-mentioned semi- 
conductor optical amplifier in the semi-conductor optical amplifier according to claim 1 
characterized by having the field where reflection factors differ, respectively, reflecting a part of 
amplified light, and penetrating a part. 

[0019] The semi-conductor optical amplifier according to claim 13 characterized by coming to 
prepare two or more coating layers which have a reflection factor which is different on the extemal 
surface of the above-mentioned body of a semi-conductor optical amplifier has invention of the 14th 
of this invention. 

[0020] The semi-conductor optical amplifier according to claim 13 characterized by becoming by the 
coating layer prepared in the extemal surface of the above-mentioned body of a semi-conductor 
optical amplifier and the mirror partially prepared in that outside has invention of the 15th of this 
invention. 

[0021] The semi-conductor optical amplifier according to claim 1 to 15 characterized by having 
made the above-mentioned gain field into the shape of a taper which spreads along the travelling 
direction of light, and fixing gain along the above-mentioned gain field has invention of the 16th of 
this invention. 

[0022] it is that of this invention ~ the semi-conductor optical amplifier according to claim 1 
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characterized by preparing combining the semiconductor laser component as a generation source of 
the Hght which carries out incidence to the above-mentioned semi-conductor optical amplifier on a 
single component has invention of 17. 

[0023] the oscillation section in which invention of the 18th of this invention generates Ught, and the 
amplifier which gives gain at the light with which it was generated by this, and is amplified ~ since - 
- it is in the semi-conductor optical amplifier characterized by becoming. 

[0024] Invention of the 19th of this invention has the above-mentioned oscillation section which 
prepares a grating in a part of gain field, and sends light to a desired location, and the above- 
mentioned amplifier which established the gain field in the travelling direction of the sent light in the 
semi-conductor optical amplifier according to claim 18 characterized by being formed as a single 
component. 

[0025] The semi-conductor optical amplifier according to claim 18 characterized by carrying these 
which consist of an oscillation component which prepared the grating so that the above-mentioned 
oscillation section may carry out outgoing radiation of the light to a necessary location, and consist 
of an amplifier with the gain field whose above-mentioned amplifier corresponded with the location 
of that light by which outgoing radiation was carried out on one base has invention of the 20th of this 
invention. 

[0026] Invention of the 21st of this invention sandwiches a transparent insulator optically between 
the above-mentioned oscillation component and an amplifier, and is in the semi-conductor optical 
amplifier according to claim 20 characterized by attaching the electric partition between both sides. 
[0027] Invention of the 22nd of this invention has a reflection factor in the semi-conductor optical 
amplifier characterized by preparing the coating layer near 0% at the side which carries out 
incidence of the light so tfiat the incidence of the light can be carried out to the gain field in which 
the grating of a field Ivuninescence semiconductor laser component was formed from the exterior. 
[0028] The semi-conductor optical amplifier according to claim 22 characterized by adjusting the die 
length of the field which attaches the grating of the gain field of the above-mentioned field 
luminescence semiconductor laser component, and adjusting the luminous intensity outputted has 
invention of the 23rd of this invention. 

[0029] A semi-conductor optical amplifier given in either of claims 22 and 23 characterized by 
preparing further the reflective section which reflects the light which passed through the above- 
mentioned gain field in the same direction as the outgoing radiation light deflected by the above- 
mentioned grating has invention of the 24th of this invention. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained. 

Gestalt 1. drawing 1 of operation is the sectional view showing roughly the configuration of the 
semi-conductor optical amplifier by the gestalt 1 of implementation of this invention. In drawing, the 
gain field of the V character mold with which a semi-conductor optical amplifier and la give the 
body of a semi-conductor optical amplifier (it considers as the body of amplifier below) from the 
outside to the input light IN, and, as for 2, 101 gives gain, a coating layer with the reflection factor 
near [ 3L ] 0% which makes the light prepared in the end face of body of amplifier la penetrate 
about 100%, and 3M are coating layers with the reflection factor optimized from the amplification 
factor. 

[0031] Next, if intermediary ****** is carried out at actuation, the input light IN from the outside by 
which incidence was carried out from the left-hand side of drawing 1 at the semi-conductor optical 
amplifier 101 will be amplified in the gain field 2, and will arrive at the right end of body of 
amplifier la. Although a part of light tums into the output light OUT which penetrates coating layer 
3M and carries out outgoing radiation to the exterior of the semi-conductor optical amplifier 101, it 
having been reflected and having received magnification at the lefl end of body of amplifier la 
passes through the gain field 2 of altemative pathway, and a part is amplified. 
[0032] And the magnification light which arrived at the left end of body of amplifier la penetrates 
coating layer 3L, and outgoing radiation is carried out in the exterior of the semi-conductor optical 
amplifier 101. Consequently, since outgoing radiation of the magnification light is carried out from 
the right-and-left edge of the semi-conductor optical amplifier 101, it means performing 
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magnification and branching of the input light IN from the outside to coincidence. In addition, if the 
ampHfication factor in the gain field 2 and the reflection factor in a coating layer are chosen suitably, 
the output light OUT of the same magnitude can also be obtained at the right-and-left edge of the 
semi-conductor optical amplifier 101. 

[0033] Gestalt 2. drawing 2 of operation is the sectional view showing roughly the configuration of 
the semi-conductor optical amplifier by the gestalt 2 of implementation of this invention. In drawing, 
the gain field of the winding path mold with which a semi-conductor optical amplifier and lb give 
the body of amplifier from the outside to the input light IN, and, as for 2, 102 gives gain, a coating 
layer with the reflection factor near [ 3L ] 0% which makes light penetrate about 100%, and 3M are 
coating layers with the reflection factor optimized from the amplification factor. 
[0034] Although the principle of operation is the same as the gestalt 1 of the above-mentioned 
implementation, with the gestalt 2 of operation, the gain field 2 is the thing of the winding path mold 
which carries out the multiple-times round trip of between the both-ends sides of body of amplifier 
lb, and branching of light is performed two or more times. Moreover, outgoing radiation of tiie 
output light OUT is carried out from right-and-left one end of the semi-conductor optical amplifier 
102. Thereby more much output light OUT can be obtained. 

[0035] Gestalt 3. drawing 3 of operation is the sectional view showing roughly the configuration of 
the semi-conductor optical amplifier by the gestalt 3 of implementation of this invention. In drawing, 
the gain field of the winding path mold with which a semi-conductor optical amplifier and Ic give 
the body of amplifier from the outside to the input light IN, and, as for 2, 103 gives gain, a coating 
layer with the reflection factor near [ 3L ] 0% which makes Hght penetrate about 100%, a coating 
layer with the reflection factor by which 3M were optimized from the gunplification factor, and 3H 
are coating layers whose reflection factors are 100%. 

[0036] With the gestalt of this operation, by preparing coating layer 3H whose a reflection factor is 
100% in the end face of one side of body of amplifier Ic, it was made to carry out outgoing radiation 
of the output light OUT from one side of the semi-conductor optical amplifier 103, and the direction 
of outgoing radiation of the output light OUT is restricted. 

[0037] Gestalt 4. drawing 4 of operation is the sectional view showing roughly the configuration of 
the semi-conductor optical amplifier by the gestalt 4 of implementation of this invention. In drawing, 
the rectangle-like gain field where a semi-conductor optical amplifier and Id of rectangle-like bodies 
of amplifier are given to the input light IN from the outside, and, as for 2, 104 gives gain, a coating 
layer with the reflection factor near [ 3L ] 0% which makes light penetrate about 100%, and 3M are 
coating layers with the reflection factor optimized from the amplification factor. 
[0038] the gain field 2 which give gain from the outside to light be use as the character type of KO 
so that it may reflect in order in the adjoining side of Id of bodies of amplifier, reflection and 
outgoing radiation be perform and not only the both sides end face of the semi-conductor optical 
amplifier 104 but one side of the side face which extend in the direction which intersect 
perpendicularly with these can make the outgoing radiation of the amplified output light OUT carry 
out in the three directions in the semi-conductor optical amplifier 104 of the gestalt of this operation. 
[0039] Gestalt 5. drawing 5 of operation is the sectional view showing roughly the configuration of 
the semi-conductor optical amplifier by the gestalt 5 of implementation of this invention. In drawing, 
the rectangle-like gain field wlaere a semi-conductor optical amplifier and le give rectangle-like the 
body of amplifier from the outside to the input light IN, and, as for 2, 105 gives gain, a coating layer 
with the reflection factor near [ 3L ] 0% wWch makes light penetrate about 100%, and 3M are 
coating layers with the reflection factor optimized from the amplification factor. 
[0040] The gain field 2 which give gain from the outside to light be use as the character type of RO 
so that it may reflect in order in the side where body of amplifier le adjoin , and the outgoing 
radiation of the output light OUT which reflection and outgoing radiation be performed and be 
amplified , respectively not only on the both sides end face of the semi-conductor optical amplifier 
105 but on the side face of the both sides of this can be make to carry out in the four directions in the 
semi-conductor optical amplifier 105 of the gestalt of this operation . 

[0041] Gestalt 6. drawing 6 of operation is the sectional view showing roughly the configuration of 
the semi-conductor optical amplifier by the gestalt 6 of implementation of this invention. The semi- 
conductor optical amplifier 106 is equipped with the heat regulator 4 which constitutes a temperature 
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adjustment device in the amplifier of drawing 3 in drawing. With the gestalt of this operation, the 
phase of the output light OUT which carries out outgoing radiation fi-om each part can be doubled by 
****** which adds a heat regulator 4 and adjusts the temperature of body of amplifier Ic. 
[0042] In addition, although what is necessary is just to constitute a heat regulator 4 fi-om a heater, it 
is good to constitute fi-om a desirable semiconductor device with a high temperature precision called 
a PERUCHIE cooler, for example. Moreover, the gestalt of this operation can be applied to all the 
amplifier that carries out outgoing radiation not only of the amplifier of drawing 3 but two or more 
output light, and the same effectiveness is acquired. 

[0043] Gestalt 7. drawing 7 of operation is the sectional view showing roughly the configuration of 
the semi-conductor optical amplifier by the gestalt 7 of implementation of this invention. In drawing, 
the gain field of the arrow-head mold with which a semi-conductor optical amplifier and If of bodies 
of amplifier are given to the input light IN from the outside, and, as for 2, 107 gives gain, a coating 
layer with the reflection factor near [ 3L ] 0% which makes light penetrate about 100%, a coating 
layer with the reflection factor by which 3M were optimized from the amplification factor, and 5a 
are convex type tees which branch the amplified light to a both-sides 2-way. The end face of If of 
bodies of an amplifier and coating layer 3M project inside the semi-conductor optical amplifier 107 
at a V character mold, and, as for this convex type tee 5a, are formed, respectively. 
[0044] Although the principle of operation is the same as the gestalt of each above-mentioned 
operation, especially, it is reflection in convex type tee 5a of the end face of If of bodies of 
amplifier, and Ught can be branched to a 2-way at once. 

[0045] Gestalt 8. drawing 8 of operation is the sectional view showing roughly the configuration of 
the semi-conductor optical amplifier by the gestalt 8 of implementation of this invention. In drawing, 
the gain field of the arrow-head mold with which a semi-conductor optical amplifier and Ig of 
bodies of amplifier are given to the input light IN from the outside, and, as for 2, 108 gives gain, a 
coating layer with the reflection factor near [ 3L ] 0% which makes light penetrate about 100%, a 
coating layer with the reflection factor by which 3M were optimized from the amplification factor, 
and 5b are concave tees which branch the amplified light to a both-sides 2-way. The end face of Ig 
of bodies of an amplifier and coating layer 3M project on the outside of the semi-conductor optical 
ampUfier 108 at a V character mold, and, as for this concave tee 5b, are formed, respectively. 
[0046] If it differs from the gestalt 7 of operation, a tee is the point which consists of concave tee 5b 
projected in the V character mold on the outside of the semi-conductor optical amplifier 108, and 
that of ** is the same as that of the gestalt 7 of operation about other actuation and effectiveness. 
[0047] Gestalt 9. drawing 9 of operation is the sectional view showing roughly the configuration of 
the semi-conductor optical amplifier by the gestalt 9 of implementation of this invention. In drav^ng, 
109 with the arrow-head mold with which a semi-conductor optical amplifier and Ih of bodies of 
ampHfier are given to the input light IN from the outside, and 2 gives gain And the gain field of the 
shape of a taper which spreads along the travelling direction of light, A coating layer with the 
reflection factor near [ 3L ] 0% which makes light penetrate about 100%, a coating layer with the 
reflection factor by which 3M were optimized from the amplification factor, and 5a are convex type 
tees which branch the amplified light to a both-sides 2-way. 

[0048] Although the semi-conductor optical amplifier 109 of the gestalt of this operation is 
fiindamentally the same as the thing of the gestalt 7 of operation, by making the gain field 2 into the 
shape of a taper, he is trying for gain to always become fixed and a thereby more large amplification 
factor is obtained. 

[0049] A propagation beam, i.e., light, spreads with advance. Since gain changes with luminous 
intensities, in order to acquire fixed gain, it needs to make the size of a gain field, and the size of 
light in agreement. If luminous intensity becomes strong, gain will fall according to a saturation 
phenomenon. Therefore, in order to enlarge an amplification factor, it becomes a good approach to 
make the gestalt of a gain field and light in agreement. So, the gain field 2 was made into the shape 
of a taper with the gestalt of this operation. 

[0050] In addition, making the gain field 2 into the shape of a taper which spreads along the 
travelling direction of light can be applied also in the gestalt of other operations, without being 
limited to the gestalt of this operation, and the same effectiveness is acquired. 
[0051] Gestalt 10. drawing 10 of operation is the sectional view showing roughly the configiu-ation 
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of the semi-conductor optical amplifier by the gestalt 10 of implementation of this invention. In 
drawing, the gain field of the shape of a taper which 1 10 is the V character mold with which a semi- 
conductor optical amplifier and li give the body of amplifier firom the outside to the input light IN, 
and 2 gives gain, and spreads along the travelling direction of light, a coating layer with the 
reflection factor near [ 3L ] 0% which makes light penetrate about 100%, and 3H are coating layers 
whose reflection factors are 100%. 

[0052] In the semi-conductor optical amplifier 1 10 of the gestalt of this operation, the input light 
OUT from the outside which carried out incidence is amplified in the gain field 2, and arrives at the 
right end of body of amplifier li. Although a part of light penetrates coating layer 3L near 0% and a 
reflection factor carries out outgoing radiation to the exterior of the semi-conductor optical amplifier 
1 10, a reflection factor is reflected by coating layer 3H which are 100%, and a part passes through 
the gain field 2 of a path different from the above-mentioned at the left end of body of amplifier li, 
and is amplified. The magnitude of outgoing radiation opening becomes large so that waveguide 
becomes long, when amplifying using taper-like waveguide 2, i.e., a gain field, but if a part of light 
is started like this invention, waveguide caimot become [ magnitude of outgoing radiation opening ] 
large too much. 

[0053] Gestalt 11. drawing 1 1 of operation is the sectional view showing roughly the configuration 
of the semi-conductor optical amplifier by the gestalt 1 1 of implementation of this invention. In 
drawing, the gain field of the shape of a taper which 111 is the V character mold with which a semi- 
conductor optical amplifier and li give the body of amplifier from the outside to the input light IN, 
and 2 gives gain, and spreads along the travelling direction of light, a coating layer with the 
reflection factor near [ 3L ] 0% which makes light penetrate about 100%, and 6 are mirrors with a 
high reflection factor. 

[0054] The semi-conductor optical amplifier 111 of the gestalt of this operation is what used the 
mirror 6 instead of coating layer 3H with the high reflection factor of the amplifier of the gestalt 10 
of operation, and the actuation of it etc. is the same as that of the gestalt 10 of operation. Thereby, it 
becomes unnecessary to prepare two or more sorts of coating layers, and the location of a part with a 
high reflection factor can be moved easily. 

[0055] The sectional view and drawing 13 which show roughly the configuration of the semi- 
conductor optical amplifier according [ gestalt 12. dravsdng 12 of operation ] to the gestalt 12 of 
implementation of this invention are that side-face sectional view. In both drawings 112 the body of 
amplifier, and 2 for a semi-conductor optical amplifier and Ij The gain field of a winding path mold, 
A coating layer with the reflection factor near [ 3L ] 0% which makes light penetrate about 100%, A 
coating layer with the reflection factor by which 3M were optimized from the amplification factor, 
the coating layer whose reflection factor of 3H is 100%, the semiconductor laser component from 
which 7 becomes the generation source of the light by which incidence is carried out to body of 
amplifier Ij, and 8 are the bases which carried body of amplifier Ij, and the semiconductor laser 
component 7. 

[0056] In the semi-conductor optical amplifier 1 12 of the gestalt of this operation, since the 
semiconductor laser component 7 and body of amplifier Ij have been arranged on the single base 8, 
optical-axis adjustment can be performed easily. 

[0057] Gestalt 13. drawing 14 of operation is the sectional view showing roughly the configuration 
of the semi-conductor optical amplifier by the gestalt 13 of implementation of tWs invention. It 
consists of two or more gain field 2bs prolonged in gain field 2a to which 1 13 is prolonged in a gain 
field in a semi-conductor optical amplifier, and 2 prolongs in a drawing lengthwise direction, and a 
longitudinal direction in drawing. 9 is the grating prepared in the location where gain field 2a and 2b 
cross, and this is made into a desirable configuration according to the reflection factor of a request of 
the slot of fixed spacing of a diffraction grating. 3L and 3H are a coating layer with the reflection 
factor respectively near 0%, and a coating layer whose reflection factor is 100%. In addition, the 
oscillation section 10 which gain field 2a which formed the grating 9 equipped with partial side 
luminescence laser structure is constituted, and two or more gain field 2bs prolonged in a drawing 
longitudinal direction constitute an amplifier 1 1 . 

[0058] In the semi-conductor optical amplifier 1 13 of the gestalt of this operation, the gain field 2 of 
one semiconductor laser component crosses, laser resonance takes place in the part to which the 
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grating 9 of gain field 2a was attached, it is reflected in lateral gain field 2b, respectively, and 
outgoing radiation of the laser beam is carried out in response to magnification. The semi-conductor 
optical amplifier which constituted by this the oscillation section which generates light, and the 
amplifier which amplifies this in the single component is obtained. 

[0059] Gestalt 14. drawing 15 of operation is the sectional view showing roughly the configuration 
of the semi-conductor optical amplifier by the gestalt 14 of implementation of this invention. The 
oscillation component in which gain field 2a in which 114 contains a semi-conductor optical 
amplifier in, and 12 contains a grating 9 was prepared in drawing and which consists of a partial side 
luminescence laser component, for example. The amplifier which prepared two or more gain field 
2bs which amplify the light fi"om which 13 was generated with the oscillation component 12, The 
base which carried the oscillation component 12 and the amplifier 13 like drawing 12 and drawing 
13 as for 8, and 3L and 3H are a coating layer with the reflection factor respectively near 0%, and a 
coating layer whose reflection factor is 100%. In addition, the oscillation component 12 constitutes 
the oscillation section and an amplifier 13 constitutes an amplifier. 

[0060] In the semi-conductor optical amplifier 1 14 of the gestalt of this operation, since it has the 
oscillation component 12 which attached the grating 9 to gain field 2a partially, and specified the 
direction of outgoing radiation, and the amplifier 13 by which the light fi*om ttds oscillation 
component 12 prepared gain field 2b in the location by which incidence is carried out on the single 
base 8, optical-axis adjustment becomes easy. 

[0061] Gestalt 15. drawing 16 of operation is the sectional view showing roughly the configuration 
of the semi-conductor optical amplifier by the gestalt 15 of implementation of this invention. 
Between the oscillation components 12 and amplifiers 13 of the amplifier of the gestalt 14 of 
operation of drawing 15 , the semi-conductor optical amplifier 1 1 5 of the gestalt of this operation is 
optical transparence, and it forms the insulator 14 with a high refi-active index so that the diffi^action 
of light may become small. Since the oscillation component 12 and an amplifier 13 were insulated 
electrically, respectively, it does not interfere electrically mutually, and while it is still more nearly 
mutual, the diffi-action of light becomes small, and it enabled it to generate light more efficiently by 
this. In addition, this insulator 14 consists of quartz glass, Xtal, or an acrylic board. 
[0062] Gestalt 16. drawing 17 of operation is the sectional view showing roughly the configuration 
of the semi-conductor optical amplifier by the gestalt 16 of implementation of this invention. In 
drawing, the semi-conductor optical amplifier whose 1 16 is a field luminescence semiconductor 
laser component, the gain field in which, as for 2, the grating 9 was formed, and 3L and 3H are a 
coating layer with the reflection factor respectively near 0%, and a coating layer whose reflection 
factor is 100%. 

[0063] A reflection factor sets to coating layer 3L near 0% the side by which incidence is carried out, 
and the input light IN enabled it to obtain high power light easily in the semi-conductor optical 
amplifier 116 of the gestalt of this operation, so that the incidence of the input light IN fi-om the 
outside can be carried out to the gain field 2 of the semi-conductor optical amplifier 116 which is a 
field luminescence semiconductor laser component. 

[0064] Gestalt 17. drawing 18 of operation is the sectional view showing roughly the configuration 
of the semi-conductor optical amplifier by the gestalt 17 of implementation of this invention. The 
semi-conductor optical amplifier 1 17 of the gestalt of this operation prepares grating 9a which 
adjusted the daily dose of a grating 9 of the amplifier of the gestalt 16 of operation of drawing 17 
(die length), and adjusted the magnification luminous intensity which carries out outgoing radiation. 
[0065] Gestalt 18. drawing 19 of operation is the sectional view showing roughly the configuration 
of the semi-conductor optical amplifier by the gestalt 18 of implementation of this invention. In the 
semi-conductor optical amplifier 1 18 of tiie gestalt of this operation, coating layer 3H in which the 
light which passes through the gain field 2 to the amplifier of the gestalten 16 and 17 of operation, 
and escapes from a component end face to it is reflected similarly to the direction of the outgoing 
radiation light deflected by the grating 9 are prepared, and it was made to carry out outgoing 
radiation of the light more efficiently. In addition, coating layer 3H constitute the reflective section. 
[0066] As mentioned above, in the 1st thru/or invention of the 5th of this invention, since a single 
semi-conductor optical amplifier can perform branching and magnification of light, the 
miniaturization of equipment can be realized and effectiveness, Hke high power-ization can be 
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performed with a single semi-conductor optical amplifier again is acquired. Especially, by the 3rd 
invention, since the gain field was used as the winding path mold, more output light can be obtained. 
Moreover, by invention of the 4th and 5, the direction of outgoing radiation of output light can be 
limited by the thing of a coating layer for which class selection is made. 

[0067] Moreover, in the 6th of this invention thru/or invention of 8, since it was made the shape of a 
rectangle so that a gain field might be reflected in order in the side where the body of amplifier 
adjoins, effectiveness, like outgoing radiation of the light amplified fi-om three or four fields of 
amplifier can be carried out is acquired. 

[0068] Moreover, in invention of the 9th of this invention, the configuration of being able to double 
ttie phase of the output light which carries out outgoing radiation is obtained fi*om each part by 
forming a thermoregulator and adjusting the temperature of the body of amplifier. 
[0069] Moreover, in the 10th of this invention thiWor invention of 12, since the convex type tee or 
the concave tee was prepared in the end face of the body of amplifier, light can be branched to a 2- 
way at once. 

[0070] Moreover, since the field where reflection factors differ was prepared, and a part of amplified 
light is reflected and it was made to penetrate a part in the part which the light amplified in the 
amplifier which has a taper-like gain field in the 13th of this invention thru/or especially invention of 
15 reflects, effectiveness — waveguide cannot become [ magnitude of outgoing radiation opening ] 
large too much — is acquired. 

[0071] Moreover, in invention of the 16th of this invention, since the gain field was made into the 
shape of a taper which spreads along the travelling direction of light and gain always becomes fixed, 
effectiveness ~ a larger amplification factor is obtained — is acquired. 

[0072] Moreover, in invention of the 17th of this invention, since the semiconductor laser component 
and the body of amplifier have been arranged on the same base, effectiveness, like optical-axis 
adjustment can be performed easily is acquired. 

[0073] Moreover, since the oscillation section which generates light, and the amplifier which 
amplifies this were made into 1 set and constituted firom the 18th of this invention thru/or invention 
of 21, effectiveness, like optical-axis adjustment can be performed easily is acquired. Moreover, 
since it constituted firom the 19th invention as a single component especially, effectiveness, like the 
miniaturization of equipment is attained fiirther is acquired. Moreover, especially, by the 21st 
invention, since the oscillation component and the amplifier were carried on the same base, the 
insulator with a high refiractive index was fixrther formed by optical transparence among these 
components and between components is insulated electrically, it does not interfere electrically 
mutually, and while it is still more nearly mutual, the diffi-action of light becomes small, and 
effectiveness, like light can be generated more efficiently is acquired. 

[0074] Moreover, in the 22nd of this invention thru/or invention of 24, since input light used as the 
coating layer with the reflection factor near 0% the side by which incidence is carried out so that the 
incidence of the input light from the outside could be carried out to the gain field of the semi- 
conductor optical amplifier which is a field luminescence semiconductor laser component, 
effectiveness ~ high power light is obtained easily — is acquired. Moreover, especially, by the 23rd 
invention, since the die length of the grating formed in a gain field was adjusted, the effectiveness of 
being able to adjust the luminous intensity by which outgoing radiation is carried out is acquired. 
Moreover, especially, by the 24th invention, since the reflective section which reflects the light 
which p2issed gain gain in the same direction as the light deflected by the grating was prepared, 
effectiveness [ be / no fiitility ], like the outgoing radiation of the light can be carried out more 
efficiently is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing roughly the configuration of the semi-conductor optical 
amplifier by the gestalt 1 of implementation of this invention. 

[Drawing 2] It is the sectional view showing roughly the configuration of the semi-conductor optical 
amplifier by the gestalt 2 of implementation of this invention. 

[Drawing 3] It is the sectional view showing roughly the configxiration of the semi-conductor optical 
amplifier by the gestalt 3 of implementation of this invention. 

[Drawing 4] It is the sectional view showing roughly the configuration of the semi-conductor optical 
amplifier by the gestalt 4 of implementation of this invention. 

[Drawing 5] It is the sectional view showing roughly the configuration of the semi-conductor optical 
amplifier by the gestalt 5 of implementation of this invention. 

[Drawing 6] It is the sectional view showing roughly the configuration of the semi-conductor optical 
amplifier by the gestalt 6 of implementation of this invention. 

[Drawing 7] It is the sectional view showing roughly the configuration of the semi-conductor optical 
amplifier by the gestalt 7 of implementation of this invention. 

[Drawing 8] It is the sectional view showing roughly the configuration of the semi-conductor optical 
amplifier by the gestalt 8 of implementation of this invention. 

[Drawing 9] It is the sectional view showing roughly the configvu-ation of the semi-conductor optical 
amphfier by the gestalt 9 of implementation of this invention. 

[Drawing 10] It is the sectional view showing roughly the configuration of the semi-conductor 
optical amplifier by the gestalt 10 of implementation of this invention. 

[Drawing 11] It is the sectional view showing roughly the configuration of the semi-conductor 
optical amplifier by the gestalt 1 1 of implementation of this invention. 

[Drawing 12] It is the sectional view showing roughly the configuration of the semi-conductor 
optical amplifier by the gestalt 12 of implementation of this invention. 

[Drawing 13] It is the side-face sectional view showing roughly the configuration of the semi- 
conductor optical amplifier by the gestalt 12 of implementation of this invention. 
[Drawing 14] It is the sectional view showing roughly the configuration of the semi-conductor 
optical amplifier by the gestalt 13 of implementation of this invention. 

[Drawing 15] It is the sectional view showing roughly the configuration of the semi-conductor 
optical amplifier by the gestalt 14 of implementation of this invention. 

[Drawing 16] It is the sectional view showing roughly the configxiration of the semi-conductor 
optical amplifier by the gestalt 15 of implementation of this invention. 

[Drawing 17] It is the sectional view showing roughly the configuration of the semi-conductor 
optical amplifier by the gestalt 16 of implementation of this invention. 

[Drawing 18] It is the sectional view showing roughly the configuration of the semi-conductor 
optical amplifier by the gestalt 17 of implementation of this invention. 

[Drawing 19] It is the side-face sectional view showing roughly the configuration of the semi- 
conductor optical amplifier by the gestalt 18 of implementation of this invention. 
[Drawing 20] It is the sectional view showing the configuration of the semi-conductor optical 
2implifier which has the general conventional semiconductor laser structure. 
[Description of Notations] 
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A la - Ik concave tee, 6 mirror, 7 semiconductor laser component, 8 base, 9, and 9a grating, 10 
oscillation section, 11 amplifier, 12 oscillation component, 13 amplifier, 14 insulators, 101 - 118 
semi-conductor optical amplifier. The body of a semi-conductor optical amplifier, 2 and 2a, 2b A 
gain field, 3L, 3M, 3H A coating layer, 4 A heat regulator, 5a A convex type tee, 5b 
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40 [0020] Z(^^mcr>^ 1 5 <^%BBt4, ±ie^*3K 

m^^^i^co^mizwr^tit: 3 ■< , -eo 

l>fS^^l 3tclS«J£0^^f4s^ii(if|tiS>S. 

[0021 ] z(o^m<r>^i 6<r)^mii. ±mmmm 
i:i/tcDmnyjf^izr^'yxi&i3ii,^-^mz l . ±iEf Of* 
fmtzi&':,xmmi:~mz u^c: i: 5 -f-sit^ja 

[0022] io^B^cofi 1 7<r>^mi. ±ia^«c5t 
50 Jii|iSgk:Alt§-ti:-S3e<0l^jSi: Ltco^i^f*:!^— 
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[ 0 0 2 3 J Z<r>^B:^<7)m 1 8<^^mi. ^tSr^-f i. 

^liZif) ■& . 

[00 241 Z(7)^m<om 1 9<7)%BBi. flJff^i^O— 

m^zyu-T- ^ y^t:wmmco{miz^i:mi>±%i% 
tSMt. ^^(i>tir^t:±<mni7f^izm^miiii:mitfi: 

ti-i,m^i8izMm<^mi^^m^mz$ii>. 
[0025] Z(7)^mnm2 offM^m, iie^sasj&j 
mwcoimiz^imm-h x a tcj/u—x yy^mif 

[00261 c:«oi%Hjom2 1 (o^mi. ±iB»li^^ 
^cr>m,%^^i:HiffzZb i:mSLt-ri>^mm2 0iZai 

nco^mi^yemm^izh s . 
[00271 z<7)^B^c^m2 2er>^mii. m^^^mt^ 
v-'fm=F<oy\^-r- ^ yyt/^m^^fitzmn^mz^v 

^^^m^izhh. 

[ 0 0 2 8 1 ^ (O^mcom 2 3 iOfgB^ti , ±ie® 

[0029] ^O^BJ<o||2 4<03%BJ(i, ±iefUff 

Stt-f l.ii^]12 2t3j:V2 3<OV^-m*HC|£li<3D^ 
[00 30] 

[^BB«0SIM<^SI1 J^T, :L<^WR(^mSkcnfm\.Z':> 

\^xmm-h, 

^<nm^ 1 . HI Jidco^BBtJD^oj^SI 1 J: 4^fi 

s*«Ea:iTiM<Bff*«tfc-r-5). 2\i9^m^t»<^x-n% 

I NCflJ^*S:4■;e.-i.V^OflJ^#MlS, S LJitlgS:*: 
#:l a<0«®(cig{t^ixfc7fe$- 1 0 0%jg<^$-»tS 
KSt^A^0%tcifiv^3— f-f v-^a. 3 M(itii!B^*>4> 

[00311 mzmmz'z>x\'m^n'th t . la i 

3tel N{i. fOi#fitS2T'tim$nTiS<gS*«sl aO:& 
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mz^h, f-f >'^^®3M5-SiaL-C 

t^j:ti3K -^liRlli^tLXm^^^^i^l aco&^^t 

JUssrsttTto t iism^<r>nmmi^ 2 ^ iiis Lxmm 
[ 0 0 3 2 1 -e LTti«is*f* 1 a(7)iEmzmLtcm^ 

5K«3-7^-f :^:f^®3L$^LT^{*3ttgtiSl 0 

10 x.fs^jN<^mmb-^mimmzn^fzztiz^^. ^ 
a. mnmiii2X'<om«i^mb n-x ^ yi^mx-co^m 

SriSStcSiR-Tixlf, ^«£5tti«@»l 0 l^^teMT- 
[00331 mn(r>mm 2. m2iiz cnm'nco^irm 
m2 i,zi ^^i^if6m«i^^c^m^^:mfi&mz7ik-tmmm 

TfcS; @tC*JV^T. 1 0 2»i^^«J3fe*i<iS, lb{± 

Ji«@§i2is:ft:. 2iiifym-ii>(Dxts^if^i,zmm^^x.i> 

i^^*)mcom^%mm. 3 Ui^t: 100 %ifi<^ 

[00341 «)f^JlSti±ie*teO?^® 1 |i| tT'S>^ 
5gJt<^?^SI2t:'{i=Fi|»®lS2*fJi«iS*«cl bcopi 

ti^f<K3tiailiS10 2<Ofc&Sg(BJ*»^>aiSt$<x.5. 
ix(:J:0. J:'5#<oal:>]5KOUT$:^t?,C:t5t)^T^ 

[00351 mmtmm 3. ms iiZ(D^mcr>mm<om 
30 m3izx?,imu:^im(r>m^^mo&miz^rmmm 
X'h?>, m^zt5\,^x. 1 0 3{i^^f*3Ktiiiis. icti 

-:>^^.t»f OS«^*iK#^JS. 3 LJijtS- 1 0 0%ifi<S3a 

«sftr^3&* 1 0 0%<0n— r •< i^^^ii-ca^s . 

[00361 :icr>mf&<^mmX'{i. m^:^f^l cO^^r 

Jil£7)<SB(cRW^*< 1 0 0 — r y^m 3 H 

(tSCfclCctO. ffi:*35eoUT$:^f*:5tJi«igSl 0 3 
40 io;tfflO*><c>aJSt$-ti:«.J:^CL, a:*J3tOUT<7)ai9t:6- 

[0037] mmcomMA . ma ii:i<D%mcr>mmcDm 

®4 tc: J: S^f*t5tJi«@Som?:lg[B&W{cjK-rBf®0 
T'$)S. latCtiV^T, 1 0 4(±-Ni^(^3feii1iS, Idti 
. 2 li^'has*- ^(DX:fJ^ I N tcf lJ^# 
Sr-5-;ti.^J^<*OfiJf#«J^. 3 L{43tS: 1 0 0%jfi<S 
)SS-lfl.RS*^*«0%t:jfiV^3-x^:^^e, 3M{4ii 

50 [00381 C:<0||*6OJ^®<7)4i^«s3ttgi|iS| 1 0 4 T 
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<. zti(:>tm^'thy}\^izmi^?>mm<r)-'i3ThRm 

ttasiti^'ifhtL^ mm^tLfztiit)±ouTi:3:f}i^iziii 

[0039] mmcomm 5 . n 5 iiZ(D^mco^m(7)m 
ms^zx h^a^ytm^i^^m^^Wi^mz^-rmmm 
X'hi>. mizti\,^x. 1 0 5Ji^«w5tii©sg. leti 
^)^iOJiiisS2|s:«c. 2ii9h&i}^ti>(r>X:h^iNiznm 

jSi^it?>^m^o%i,zi&\ya-7-^y^p'm. sMurn 

[0040] Z(r>mmr>wm.(n^m^%'^^^ i o 5 t- 
\t. ^\1S>t^h<nm,zW^^^-i.h=^Vm:^2-bK 

<i. iiili$ix/v:ai:^j?touTS-4:fri6]{-ajit$-e-sc:fc 

[0041] SlSliO?^® 6 . @6ti:C:<^^B^C0^SficJ5?^ 

(ox'$>^. z<7)mmcommx'ii. is,^mm^4i:maL 
xmmm^i^ i c <r>is,sti:^mtt^z 1 1= i o . #a5 

[00421 ^wm^Akt't.—^x'mm-ix\i 

^tmitih^wm^Fx-mm-htxy.^. ttz. zn 
^^B®{4ll3«oii4i#l(clS4>-f. aS!:iOja:/3it?:ai 

[0043] ^o?^® 7 . B 7 \tz<^wR<r>mm<m 

X'hh, EltCioV^T, 1 0 7(4^f^c3tiiiISS, 1 f (4 

^^mmi^iH. 3 L(43tSr 1 0 0%i£<Sjg$-^?, 
Rlt**»'0%JC3SV^3-T->f >-^^a. 3 M<4ii®**>/i> 

3-ir> ^^^Ji 3 M;!)<^ix-f n^«c5tlief| 1 0 7 O 
[0044] »<^«7)iia{4±^i7)#^igcr)Jg.^i: H tT' 

[0045] HifeiOJ^SS . ll8(4C:Oj^HB<0|ISISOJ^ 
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m&i<zx h^w^^^<r>m^^mMm^z9^-tmmm 
X'hh.m\,zi6\.^x. loaa^mw^tM,^. igti 

^fm<^mmm. s ui^ti i o o%ja< 

^***o%(cjfiv>3— r-o^®. 3M{4tii|i$*>4, 
«ji-fb$fiyt:RI*^S'j#-:)3-x ^ -5- tT 5 b 

«4ii(@$ix/c3tlrWffl!I2:ftritiItw;a-ilSiSii-S(aSt«-iiSS5T' 

3— r -f ^-i/ii 3 M*<-5-ix-eiX^4?f*:3feli4ifl 1 0 8 to 

10 9\■m^zv^m^zmtiiLxmlgi^^^x^^^. 

[0046] mm<^mm7 t^^i. t zit. i^e^u*^^ 
1 0 8(o9mi>zv^mi>zmiii LtimMii-m 

[0047] mm(7)mm9 . m9iiz<7mm<r>mfi<^m 
©9 i ^^^i^^mm^com^^wtfi&mz^-tmmm 

TftS. 0t:tJ«r^r. 1 0 9«4#S»«t3Kii«ilS. lh{4 

^epmx'i)^'^ytcrmji3i^izm^xm^i,T-^-<^<r)m 

20 3L»43K$-1 0 0%ifi<3Sja$-y:SRSt^**0 

%lciffv^3— r^>-^Ji, 3M{itii|i^*-A,®3i{t;$ix 

Ar^tS: Wffill 2:&|6]tc4i-i«$-»i-?.i£]iM^i-iiSa5-C-*S . 

[00481 z(rm&(mB(^mu^^^ i o 9« 

«*W{c{i:|liSOJB®7c7)tcOtInItT'*>l.*^ 

mz^hioiz^tixa*), ztttzji*). x^iz'^y^^m 
[0049] {m^'-j^-r^j:ht>mmntmzwitif 

omm^iSiT-th, Ur>xm^mi::k^<-rhizii. 
zx'zcommcmmx'ii. fij^i«2S:7^-^N--4^cL 

[00501 ^fc, f iJt#«J^ 2 S:7tc7)iifi^:fe-[6]tC?tt-5T 

[0051 1 mk(mm i o . n i oiiz<7)^Rffymi. 
<r>mmioizxh^w^m^^<r)m^^Wi.^mz9ri-i- 
mmmx'hh, aicfci^-c, 1 1 oji^^JTttiiss. 
1 i <4tii|gt52^*. 2\t'?vm^h<r)X^%iwznm 

«c7)fiJtf^SJ^, 3 Uiitt: 1 0 0%i£<^$-)i-^RSt 

^3&<o %^c^sv^^— r ■< yym. 3 h{4ri^^*>' 100 
[0052] z<7immcr)mm(^^mw.%m^^i 1 ox- 

50 AltL^v:^l-aJ*>^>OA:»3^oUTli, fiJi#1SlS2T' 
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ifi 1 0 0%O3— 5^ ^ >ym 3 HT'^$ixTii®Ss* 
«t 1 i <7)S^fc|1rjS fcgrj£7)igffi<^fiKf ^1^2 L 
Tl«>li$ixl> . ^-J-<^<r>mTim^^j:hhWimWi 2 S: 

%<^j:^i&^'h:it1fi»>^, 10 
[00531 HiifeOJg® 11. 011 {iCKO^BHO^M 
cOJ^SI 1 Uc J: S ^«£7tiiilS5§^omfi£ ^IStBSWl'^-r 

mmmx'h^. ntcijv^t, 11 1 a^^f^^tiifis, 
1 i {itiiii55*«t. 2}.mui3^hcr)Xfiitimzmnt: 

I^OfiHfffll^, 3 L{i3tSr 1 0 0%ifi<^S-it2.RW 

[0054] Cl«O^M«OJg«<7)^*3Kti<g^ 1 1 1 
{± , ^Hfi^OJ^S 1 0 tfOtiilSfgco^^cOlSV ^ rj -X >f y 20 

[00 551 ^<OJg®l 2. 01 2{iC:<05|H3«0||lii 

<r>mm. 1 2 i I. ^«E3tetiiiiiSco<iji£ Sr«[B&wt;5^-r 

X. 1 1 2(i^*3fclii|iS. 1 j {±li1iS*f*:, 2U 
o-:J/s>J>f '3Sf5flJ^I1i^S. 3 Hi^tS: 1 0 0%jfi<^ 
$-t*:^KSt^*iO%fcjgV'>3-T^-f >-j5^ii, 3M{iii«B 30 

m^hBrnit^ixtz^^^n^^-f-^y^m. 3h 

tiRIt^** 1 0 0%iD3— f >^JS. 7(4Ji(i«*«c 

[00561 CO||J£<^S£Oi|^f*c3tli4iSI 1 1 2T' 
[00 571 IIM<?)?f?JSi 3. miA\i:i(r>^^(r>mi& 

<Di^mi3^zjih^w%m^^(r>m^i:immz9fi-t 40 

2{im'^mMmm-)5\pii<zim/^nmm^2 a.tW5 
mzmx/hmL<r>m^^WL 2 b *^/5,^rs . 9 J4f im^is 

:nx\imiSx^=F<ry-^m<r>mimm.<7)^mz^ 

-E-ti.-PiT^^*^' o%i.zm\^a-^ ^ y-/mt ^mti^ 

Afcm^ioi:m^L.m^mn\^izm(/i>m^cr>m so 



#ilT9-74 24 5 

1 0 

nmf&2 b *<iiiiia5 1 1 StISbjs^* . 
[00581 :l(7)mm<^mm<r>^!■mi^%mu^ 1 1 3t- 

[0059] mmcomm 14.01 suzcn^m^ 

1 2i,ii^u-'r ^ yy9^i^tsnmmm2 aijmfhti 
tzmtim';i^m^i^—fm^i}-ti>^h^mm'^. 1 3 

liS2bS:lftttyt:ii<i^^. 8J40 1 2i3j:t/'01 3 

m^zmnm^ 1 2 t 1 3 $:iSSit/cSS, 3 L 

tJ J:y^3 H{4-5-itmR*f**«0 %lcifiv^3— r -f 

1%®^^ 1 2*j«iBa5Srfl}«L, mmm'Fi 3 
[00601 z(7)micr)mmcr>^mi^^m<^^ 1 1 4 -c- 

aiW:^(6]^^L^v:56*g#i'l 2i:. ^O^ii^i^l 2 
*-'?>0?t;&<Alt$iX«.{aatwWf ®J^2 b 2:ig(t7tiii|g 
Sg^l 335(<. m— <0SS8±t«ii.^>iiTV^S;tJ6fc:. 

[0061 ] ms.<rmmi 5.01 6{4c:<7)^Hjc7)iisg 

<^Jg.«l 5lcJ:S4^f*:3tii«iSlfiOm^mW(:S^-r 

iiffffl0T'*«.. :L<omi&(mmff)^mmtmi 1 5 
(4. 01 5cr>m^<mmi A<r)mmkcr>. ^wm=?-i 2 
ttg^B^-^i 3cr)m'>z%'^mmnx\ %<Dmwfi'\'^^< 

^ixtciO. 1 2tti<@S^^i 3t¥^ti 

I. vl h *i=5r < , $ ^{zm^(rm<0^(^^mM^^ < =5: 

c: 1 4 imi.MTm^if'y :^ . S v AtT9 

[0062] Hifeeojg.® 1 6.01 7^±;l(r>^m^ 
(ommi eizx^h^^i^^m^^com^imvmizTjiT 
mmmx'hh. sirtiv^T, 1 1 6(4®^^«su- 

^(t<>*t^*'J#1SlSs 3L*Jj:V3HJ4-5-n-?'nRlt^ 
*<0%lC3fiV'>3-x-f >'i^mtRlSimi)<l 0 0%<7)a- 

f-oymx'hh. 

[00631 z<7)mM(^mm.cfi^mw.^m^ wex- 

Mm:^^\^-^%=f-X'hi>^W%m^^\ 1 

6 m\^mm 2 icj'i-SiJ*»^coA*i3te i n a^awx-^ s j: 

A:>33fel NA<AI*$nSiB!l^K*f^*^0%fc:5fiv^ 



1 1 

[0064] HJfecOJg® 1 7 . 01 SJiCLO^HBoHife 

mmmx'h^, ^<^m(^cr>mm<o^^iii^mm^i 1 7 
it. m 1 7<rymM(omm 1 6 oitHBSSco, ^u-x -< >' 

[0065] m^(r>mmi &. m\ 9t±c:<o%BjcoiiM 

[ 0 0 6 6 1 JjLhOj: 3 IC, C:O5&BJ«0mi^V^LI?5 
wJ^BHTti, m-o^ii|t3eiii|@SSt::J:or3fc«Oi»-iSi: 

XoiZ^3mizLfc<^X\ ^iliHSc7)3ofc6^^{i4-PCD 
S*»'?>iiiISL:t:3KSrailt$-li-SC: t^^'T^ i>mcD^mi)' 

[0 0 68] tfc. Z(r>^m<^m9co^mX'l,i. 
®i§l^i£(tT«i|SS**£OiaJS$r IBS-rs ,1 i: i 0 . 

[00 6 91 iTt. CliO^BflOlSl O^rV^Ll 2<?55feBJ 
[00 7 0] i.tz. CtO^HJOm 3^l^t 1 5C05|BJ 

Xo\,zLtz<r)T. wmifi^<*£'^xi,}mn<^±^^ 

[007 1 ] ^fz. :i<n^m<r>mi e<r>mnx'\i. 
mL^^<r>m^:fj\^i,zi'^'iXmiih^-.>-<mz i,fz<r> 
XT. m^ifimz--^tiztch(r)T. iOr^c^v^tglg^j&tff 

[0072] t.tz. :L<r>wn<^^i Kn^mxii. m— 
[0 0 7 3] ^fz. C:o^BJ<^|gl8<i:V>L2 1<0^Ba 
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1 2 

mzLxm^Ltz(^x\ mmmti^m^dz'nthmffm 

i^tltfclgl 9<Of6HBT{4m-S^i:L 

xmiSLLtz<r)X\ $ <olC^Sc7),jNS^t*r5r|ttc;5.§^ 

i:iii|S«^S:|B|-SS±fcit48U. $ ^.tcdit/aOSR^- 
^-r s vi t < . $ ^> cat ^oiaco3toiHiiff*vjN$ < 

[0074] ^fz. Z.(ri^B^cr>m2 2^\,-^L2 4<7)^m 

x'ii. m^^^i^l—•fm^x'»>t^mwtmm^eo 

nnmmizi/\-m-ti><7)xtim^A^M ^xoiz. xf} 

^*^'AWSi^2.ffl!l$rRS^^*<0%^=)fiv^3— r 

t tt:<7iX\ !§^iZi^iiitiyttm^tl?>W<7i^M:*^'^h 

tih, tt:mzm2 3<o?tmTii. m^mtzmm^^ti 

hyu—'r^yycoM:^im&-t?)Xol,zLfzer>X\ m 

20 hfih. ^tzmiz'm2A<r>w^x'\i.mm\%^m&L 

m 1 ] zco^mc^mmcomm^ i izx s^s«s3^yiiii 

[02 ] ;icr>^B^<7imm(7)mm 2 tzx ^^^mi^tmm 
Sscom^^m.B&mz7jk-tm^xh h . 
[n 3 ] zc^mcommcDmm 3 izx ^^^mf^^mm 

30 Sg<omEE^SlB&6<JtcS^-tBi®0T'S>-&. 

[04 ] ::<?)%BJo||Jfe<OJg® 4 fci S^3?«:3Kiii!i 

[05] ■ro^HH<7)^o?^®5trJ:&^?|«s3teti<S 

[06] ^ (m^Mcommcnmm eizx ^^^mi*^tmm 
^(T^m&^m^mzijk-tmmmxh^. 

[07] z<D^m(Dmn<7)mmnzXi>^mii^^mi^ 
^(7)m&t:immz^-tmm^x'$>i>. 

[08] C:O|^Bjt^^i|i0Jg.^8l3j:S4iSI«c3tlg1i 
40 l|o«BgS:«ia&«tc^fBrB0T'S>-&. 

[09] ^<056H«<0^M«}S®9fcJ:-5^3S«c3K«'li 
IIOtifig&«{B&6tjtc^t-»Tffi0T'3b . 

[010] zco%B^(7)mmcomm 1 0 j: s^fr^t 

ii«f5«omfi£ ^ JSJB&fltj tc5^-rBrM0T'^> I. . 

[0111 z(7mm<Dmm<mM 1 1 j: s^f*:* 

m^^(r)m&?:mm'jiz^-tmmmx$> s . 
[0121 :i(r>wm%m(r>mm 1 2 j: s¥«i«c3t 

[013] <r>^mcr>mm.<r>mm i2izxh ^«c3fe 

50 iSitg5gOli^SrlliaSWt=q^-ffflSffiBrE0-C'*l.. 
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[HIS] Zco^B^(7mticomm 1 4 1 J: ^#3ttliilSSOl8j«Sr5^t-|ff®ia-C'fe* . 

[016] ^co^m<^mm(7)mmisi,zxi,imwt/t ia~ik 2. 2a., 2h m 

mm^<7)m&i:WLB^mz7fk-tmmmx'$>?>. bl. 3m. 3h n-x-f^:?^*, 4 

ti<ifff^^flUSSr«EHi&e<>(:*flSTffi0TftS. 9-, 7 8 SS, 9.9a ^ 

[018] c:ol6HB<0Slit«0JB®i 7lcJ:SiN»«s3K lO ^SSSS, i i timsp, i 2 ^ 

ti<iStfOfilfi£S:«m&W(c*-rBrffiET'&S. 10 mm'=F. 13 iiiH^^, 14 i^iis. 10 1-11 

[019] z<o%m<7>mm<mmisizj:h^Hf:ye s ^i^i^citiitis. 
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